Reduced pain inhibition is associated with reduced cognitive inhibition in healthy aging.
The analgesic effect of heterotopic noxious counter-stimulation (HNCS; "pain inhibits pain") has been shown to decrease in older persons, while some neuropsychological studies have suggested a reduction in cognitive inhibition with normal aging. Taken together, these findings may reflect a generalized reduction in inhibitory processes. The present study assessed whether the decline in the efficacy of pain inhibition processes is associated with decreased cognitive inhibition in older persons. Healthy young (18-46 years old; n=21) and older (56-75 years old; n=23) adult volunteers participated in one experimental session to assess the effect of HNCS (cold pain applied on the left forearm) on shock pain and RIII reflex induced by transcutaneous electrical stimulation of the right sural nerve. In the same session, participants also performed a modified Stroop task, including a target condition requiring the frequent switching between inhibition and no inhibition of the meaning of color words. The analgesic effect induced by HCNS was significantly smaller in older participants for both shock-pain ratings (P<0.001) and RIII-reflex amplitude (P<0.05). The Stroop effect was significantly larger in elderly participants in the inhibition trials of the switching condition. Increased cognitive interference (ie, larger Stroop effect) correlated with smaller inhibition of the RIII reflex by HNCS across groups (r=-.34, P=0.025). This association was independent from the age-related slowing observed in control reading and naming tasks. These results suggest a generalized age-related reduction in inhibitory processes affecting both executive functions and cerebrospinal processes involved in the regulation of pain-related responses induced by competing nociceptive threats.